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成する方法を確立した。磁気共鳴分光解析 (29Si MAS NMR)の結果、合成したA-CSHは平均鎖長3.5の直鎖
状珪酸ポリマーがカルシウムイオンとのイオン結合により架橋された構造体をとり、分子式としては (Ca3.5 






































If the abstract is written in Japanese, needed to translate into English.(300 words) 
 
Phosphorus is an essential element for food production because all living organisms including agricultural crops require 
phosphorus as a fundamental component. Because natural reserves of mined rock phosphate are limited, technology for 
phosphorus recovery and recycle begun to attract more attention than previous. In this study, amorphous calcium silicate 
hydrates (A-CSHs) were developed to recover phosphorus from aqueous solution including sewage wastewater samples. 
A-CSHs were synthesized from inexpensive siliceous shale and calcium hydroxide through hydrothermal reaction. The 
molecular formula of the as-prepared A-CSHs was determined to be Ca3.5 (SiO3.3)3.5H2)n. Efficiency of phosphorus 
recovery using A-CSHs was higher than those of calcium chloride, calcium hydroxide and crystalline calcium silicate 
hydrates, which has been conventionally utilized for phosphorus recovery. It was estimated that phosphorus was recovered 
by generating the aggregates of calcium ions, phosphates and silicates via ion binding. After the lab-scale experiments to 
recover phosphorus from aqueous solution, bench-scale facility for phosphorus recovery using A-CSHs were developed in 
the wastewater treatment plant for sewage wastewater. As a result, highly efficient and stable recovery of phosphorus was 
achieved from sewage wastewater throughout the year, suggesting that phosphorus recovery system based on A-CSHs 
could be practically applicable in existing wastewater treatment plants. Subsequently, A-CSHs containing the recovered 
phosphorus (A-CSH-P) were examined as fertilizers for cultivation of a leaf vegetable Komatsuna. Chemical composition 
of A-CSH-P meet the present criteria of by-product phosphate fertilizer. Growth of Komatsuna cultivated with A-CSH-P 
was comparable to that with commercially available fertilizers. In addition, it was also revealed that A-CSH-P was useful 
as a phosphorus source for growth of microalga Pseudoneochloris sp. NKY372003 which were isolated from Yakushima 
Island, and are an attractive host of carbohydrate production. These data suggest that A-CSH are promising materials for 
recycling phosphorus recovered from wastewater, and can be utilized for bioproduction.  
 
 
